





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Sensory processing sensitivity and axonal microarchitecture: Identifying brain structural characteristics for behavior
  
       View ORCID ProfileSzabolcs David, Lucy L. Brown, Anneriet M. Heemskerk, Elaine Aron, Alexander Leemans, Arthur Aron

  
      doi: https://doi.org/10.1101/2021.11.13.468491 

  
  
  

Szabolcs David 
1Image Sciences Institute, University Medical Center Utrecht, Utrecht, the Netherlands

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Szabolcs David
	For correspondence: 
s.david@umcutrecht.nl


Lucy L. Brown 
2Department of Neurology, Einstein College of Medicine, Bronx, NY, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Anneriet M. Heemskerk 
1Image Sciences Institute, University Medical Center Utrecht, Utrecht, the Netherlands

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Elaine Aron 
3Department of Psychology, Stony Brook University, Stony Brook, NY, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Alexander Leemans 
1Image Sciences Institute, University Medical Center Utrecht, Utrecht, the Netherlands

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Arthur Aron 
3Department of Psychology, Stony Brook University, Stony Brook, NY, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Previously, researchers used functional MRI to identify regional brain activations associated with sensory processing sensitivity (SPS), a proposed normal phenotype trait. To further validate SPS as a behavioral entity, to characterize it anatomically, and to test the usefulness in psychology of methodologies that assess axonal properties, the present study correlated SPS proxy questionnaire scores (adjusted for neuroticism) with diffusion tensor imaging measures. Participants (n=408) from the Young Adult Human Connectome Project that are free of neurologic and psychiatric disorders were investigated. We computed mean diffusivity (MD), radial diffusivity (RD), axial diffusivity (AD) and fractional anisotropy (FA). A voxelwise, exploratory analysis showed that MD and RD correlated positively with SPS proxy scores in the right and left subcallosal and anterior ventral cingulum bundle, and the right forceps minor of the corpus callosum (peak Cohen’s D effect size = 0.269). Further analyses showed correlations throughout the entire right and left ventromedial prefrontal cortex, including the superior longitudinal fasciculus, inferior fronto-occipital fasciculus, uncinate and arcuate fasciculus. These prefrontal regions are generally involved in emotion, reward and social processing. FA was negatively correlated with SPS proxy scores in white matter of the right premotor/motor/somatosensory/supramarginal gyrus regions, which are associated with empathy, theory of mind, primary and secondary somatosensory processing. Region of interest (ROI) analysis, based-on previous fMRI results and Freesurfer atlas-defined areas, showed small effect sizes, (+0.151 to -0.165) in white matter of the precuneus and inferior frontal gyrus. Other ROI effects were found in regions of the dorsal and ventral visual pathways and primary auditory cortex. The results reveal that in a large, diverse group of participants axonal microarchitectural differences can be identified with SPS traits that are subtle and in the range of typical behavior. The results suggest that the heightened sensory processing in people who show SPS may be influenced by the microstructure of white matter in specific neocortical regions. Although previous fMRI studies had identified most of these general neocortical regions, the DTI results put a new focus on brain areas related to attention and cognitive flexibility, empathy, emotion and low-level sensory processing, as in the primary sensory cortex. Psychological trait characterization may benefit from diffusion tensor imaging methodology by identifying influential brain systems for traits.
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